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This study was undertaken to examine the antinociceptive, antihyperglycemic, and membrane stabilizing
activity with phytochemical screening of methanolic extract of Garcinia lanceifolia whole plant. The
extracts were subjected to in-vivo antinociceptive, antihyperglycemic activity in laboratory animals and
in-vitro membrane stabilizing activity. In peripheral antinociceptive activity, G. lanceifolia (400 and
200 mg/kg) exhibited significant (P < 0.001) inhibition of writhing with 59.15% and 49.30% respectively
comparable to standard Diclofenac (54.92% inhibition). In central antinociceptive activity, the extract
(400 and 200 mg/kg) exhibited significant analgesic activity having 78.31% (P < 0.05) and 89.95%
(P < 0.01) elongation of reaction time respectively in 90 min after administration of sample comparable
to the standard Morphine (708.99% elongation). In hypoglycemic activity, the extract (400 and 200 mg/
kg) exhibit statistically significant (P < 0.001) antihyperglycemic activity compared to standard drug
Glibenclamide (10 mg/kg) at different time interval. In membrane stabilizing activity assay, clearly
evident that the methanolic extracts of G. lanceifolia were highly effective to prevent the lyses of
erythrocytes induced by heat. The outcomes of the present study revealed that this plant possess
noteworthy pharmacological activities that may be basis for further research to disclose feasible mode of
action of the plant part.
© 2018 Center for Food and Biomolecules, National Taiwan University. Production and hosting by Elsevier
Taiwan LLC. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

1. Introduction

existing hypoglycemic dugs, people are choosing natural products.
It has been reviewed that above 80% world population trust on

Pain is an unpleasant sensation and emotional experience
associated with either acute or chronic tissue damage.' By acting in
the central nervous system (CNS) or on the peripheral pain
mechanism, analgesic compounds selectively relieves pain without
substantial alteration of consciousness. Actually analgesics are
applied when the noxious stimulus cannot be removed or as
adjuvant to more etiological approach to pain.> On the other dia-
betes is a pandemic disease in the whole world characterized by
hyperglycemia (high blood glucose level). The approximate death
rate in people with diabetes is about double than that of people
without diabetes.> To minimize the adverse drug reactions of
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herbal medicine for their therapeutic benefits.*

Garcinia lanceifolia is an important unexplored endemic me-
dicinal plant, frequently known as “Rupahi-thekera” (Assamese),
“Pelh” (Mizo), “Rupohi tekera” (Mising), belonging to the family
Clusiaceae, mainly found in Assam, Meghalaya and southern part of
Bangladesh. Now-a-days, it is facing the risk of extinction in envi-
ronment and is frequently cultured at homestead.? This medicinal
plant is a small, handsome, evergreen tree, growing up to 12 feet
under the dense shade of other trees. The flowers mainly occur
between February to March whereas the fruiting occurs between
June to July.® The plant parts of fruits and young leaves are eaten
raw and cooked as vegetables or made into pickles by the local
people of Northeast India.’

Different ethnic communities of Northeast India and the ethnic
groups of Tinsukia district of upper Assam used traditionally this
plant in various ailments>® including as pain reliever’ and hypo-
glycemic agents.® A report was validated on this plant, some recent
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phytochemical studies confirmed that the presence of bioactive
compounds like tannins, saponins, flavonoids, terpenoids, alka-
loids, reducing sugar, and cardiac glycosides on this plant parts of
stem, leaf, fruits and this plant possess virtuous antioxidant activity
with the potential source of high phenolic content.>'® A current
report has validated on prominent anthelmintic and antibacterial
actions in methanolic extract of this plant.!" Furthermore, the
statement to investigate this plant was due to the genus Garcinia
belongs to family Clusiaceae are identified to a rich source of
bioactive mixtures such as benzophenones, xanthones, benzoqui-
nones, biflavonoids, and triterpenes that have anti-inflammatory,
antibacterial, antioxidant, and antifungal effects.’

Therefore, the present study was intended to evaluate the
antinociceptive and antihyperglycemic activity in Swiss albino
mice; in-vitro membrane stabilizing activity and to find the exis-
tence of phytochemicals in the methanolic crude extract of
G. lanceifolia whole plant, which is an unfamiliar essential medici-
nal plant at yet. The experiments, which have been taken into
consideration in this study, have not been accompanied previously
on this plant in Bangladesh as well as other countries.

2. Materials and methods
2.1. Drugs and chemicals

Acetic acid, glucose, tween 80 (Sigma chemicals, USA), gliben-
clamide, morphine (Square Pharmaceuticals Ltd., Bangladesh),
aceclofenace, diclofenac sodium (ACI Pharmaceuticals Ltd.,
Bangladesh), normal saline (Opsonin Pharmaceuticals Ltd.,
Bangladesh) were procured from the mentioned sources.

2.2. Experimental animals

An average weight of 20—25 g Swiss-albino mice (aged 4—5
weeks) were used in this study and obtained from International
Centre for Diarrheal Disease Research, Bangladesh (ICDDR,B). They
were kept under controlled room temperature (24 + 2 °C; relative
humidity 60—70%) in a 12 h light-dark cycle and fed ICDDR; B
formulated rodent food and water (ad-libitum). As these animals
are very subtle to environmental changes, they are kept before the
test for at least 3—4 days in the environment where the test will
take place. The Institutional Animal Ethical Committee of Noakhali
Science and Technology University, Bangladesh has approved the
study protocol.

2.3. Collection of plant and identification

The whole plant of G. lanceifolia Roxb. was collected from
Moheshkhali, Bangladesh in April, 2014. This plant was identified
and authenticated by proficient botanist of Bangladesh National
Herbarium (DACB), Mirpur, Dhaka and the given authentication
number is 38329, where the plant was placed for further reference.

2.4. Preparation of methanol extract

The powdered plant material of about 238 g was taken in a fresh,
flat-bottomed glass container and soaked in 900 ml of 80% meth-
anol (Merck, Germany). The container with its contents was closed
and retained for a period of 15 days accompanying infrequent
shaking and stirring. Initially the entire mixture was filtered by a
piece of clean and white cotton material and finally using Whatman
No. 42 filter paper. The obtaining clear filtrates were kept at room
temperature for the purposes of evaporation. It condensed a sticky
concentrate of slight greenish color and stored at 4 °C until analysis.

2.5. Phytochemical screening

The presence of different constituents like flavonoids, saponins,
glycosides, reducing sugars, diterpenes, alkaloids, phenols, tannins,
proteins and amino acids, phytosterol, terpenoids etc in the freshly
prepared crude methanolic extract were analyzed by using stan-
dard phytochemical procedures previously described.'*!?

2.6. Peripheral antinociceptive activity

The peripheral antinociceptive activity of the crude methanolic
extract was evaluated by acetic acid induced writhing method in
Swiss albino mice.'*!> Laboratory animals were divided into four
groups of five mice in each group. Each group received particular
treatment like, Group-I served as control group treated with 1%
Tween-80 in normal saline, Group-Il received standard drug
Diclofenac sodium (50 mg/kg body weight), Group-Ill and IV
received extract at doses of 200 and 400 mg per kg body weight,
respectively. All substances were administered orally before intra-
peritoneal administration of 0.7% acetic acid. The writhing
(constriction of abdomen, turning of trunk and extension of hind
legs) was observed on each mice for 5 min after 15 min of time
interval of acetic acid administration. Analgesic activity was
expressed as writhing inhibition (%) and was calculated by using
the following formula'®:

Writhing inhibition (%) = ([W. — W;]/W,) x 100

where, W, is the mean number of writhing of control and W is the
mean number of writhing of the test sample.

2.7. Central antinociceptive activity

Central antinociceptive activity of the crude methanolic extract
was evaluated by tail immersion. In tail immersion method, the test
animals were divided into four groups of three mice each. Group 1
served as control treated with 1% Tween-80 in normal saline, Group
2 received standard drug Morphine, Group 3 and 4 received extract
at doses of 200 and 400 mg per kg body weight, respectively. All
substances were administered orally. At zero hour, 1-2 cm of the
tail of mice was immersed in warm water kept constant at 55 °C.
The reaction time is the time required by the mice to deflect their
tails. The first reading is discarded and the reaction time is recorded
as a mean of the next three reading. A latency period of 20 s was
defined as complete analgesia and the measurement was stopped
to avoid injury to mice. The latent period of tail-flick response was
determined before and 0, 30, 60 and 90 min after the administra-
tion of drugs. A 30 min interval was given to ensure proper ab-
sorption of the administered substances. Then morphine solution
was administered subcutaneously to the mice. After 30 min, 60 min
and 90 min, the tail immersion time was measured.

2.8. Antihyperglycemic activity

Antihyperglycemic activity of extract was determined by the
most acceptable method Glucose Tolerance Test (GTT), which is
formerly described by Joy and Kuttan!” with slight modifications.
Briefly, at first mice were randomly selected and grouped into four
groups of three mice each. Each grouped received a particular
treatment like Group 1 received vehicle (1% Tween 80 in saline,
0.1 ml/10 g of body weight) and served as control, Group 2 received
standard drug (Glibenclamide, 10 mg/kg body weight), Group 3 and
4 received extract at doses of 200 and 400 mg per kg body weight,
respectively. All substances were administered orally. After a period
of 1 h, all mice were treated with 10% glucose solution orally (2 g
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glucose/kg body weight). Then blood samples were collected from
each mice tail vein at 30, 60, 120 and 180 min after the glucose
administration and blood glucose level was measured by using
glucometer.

2.9. Membrane stabilizing activity

This activity was measured by using hypnotic solution and heat
induced hemolysis of human RBC by the method developed by
Omale and Okafor as previously described.'®

2.10. Statistical analysis

The statistical analysis was performed in this study by using
SPSS software package (version 19.0). Calculated values are
expressed as mean + SEM. Data analysis among the groups was
compared using one-way ANOVA followed by Dunnett's post Hoc
test. P value < 0.05 in all cases was measured as statistical
significant.

3. Results
3.1. Phytochemical screening

The initiatory phytochemical screening revealed that crude
extract of G. lanceifolia confirmed the presence of alkaloid, sap-
onines, flavonoids, cardiac glycoside, terpenoids, phytosterol, and
tannins (Table 1). Furthermore, it is noted that the presence of
alkaloid, saponines and flavonoids extensively.

3.2. Peripheral antinociceptive activity

The effects of methanolic extract of G. lanceifolia to subside the
pain caused by acetic acid were observed as follows to evaluate
antinociceptive activity by taking samples at doses of 200 mg/kg
and 400 mg/kg body weight. This extract of G. lanceifolia at both
doses (200 mg/kg and 400 mg/kg b.w.) showed highly statistically
significant (P < 0.001) antinociceptive activity having 49.30% and
59.15% of writhing inhibition, respectively compared to standard
diclofenac 59.92% (Table 2).

3.3. Central antinociceptive activity

The central antinociceptive activity of the crude methanolic
extract by tail immersion method is expressed in Table 3. In this
method, the crude extract (200 and 400 mg/kg b.w) showed sig-
nificant analgesic activity having 89.95% (P < 0.01) and 78.31%
(P < 0.05) elongation of reaction time respectively in 90 min after
administration of sample compared to control, whereas the stan-
dard drug morphine having 708.99% elongation (P < 0.001).

Table 1

Phytochemical screening of the methanolic extract of G. lanceifolia.
Name of phytochemical Observation
Alkaloid ++
Cardiac glycoside +
Carbohydrate -
Saponines ++
Triterpene +
Phytosterol +
Flavonoids ++
Protein and amino acids -
Tannins +

Here, (+) = presence of constituents; (—) = absence of constituents;
(++) = presence of constituents extensively.

Table 2
Acetic acid induced peripheral antinociceptive activity of G. lanceifolia.

Group Dose (mg/kg) Number of writhing % of inhibition
(mean + SEM) of writhing

Control - 14.20 + 0.86 -

Standard 125 6.40 + 0.60 54.92

ME 200 200 7.20 + 0.37¢ 49.30°¢

ME 400 400 5.80 + 0.37¢ 59.15°¢

Each value represents the mean + SEM (n = 5). °P < 0.001 compared with standard.
(One way ANOVA followed by Dunnett's ‘t’-test). ME 200, ME 400 = Methanolic
extract of G. lanceifolia at 200 and 400 mg/kg body weight respectively.

Table 3
Central antinociceptive activity of methanolic crude extract of G. lanceifolia by tail
immersion method.

Group Dose Reaction time (s)

(mg/kg) 30 min (% elongation) 60 min 90 min
(% elongation) (% elongation)
CTL — 4.61 + 0.62 3.10 + 0.78 1.89 + 0.06
STD 2 19.45 + 0.55° 19.12 + 0.88° 15.29 + 0.39°
(321.91) (516.67) (708.99)
ME 1 200 8.00 + 2.31 7.40 + 2.94 3.59 + 0.37°
(73.53) (138.71) (89.95)
ME 2 400 6.67 =+ 1.20 6.01 + 1.12 3.37 +0.23°
(44.68) (93.87) (7831)

Each value represents the mean + SEM (n = 3). °P < 0.001, °P < 0.01, *P<0.05
compared with control. (One way ANOVA followed by Dunnett's ‘t’-test). CTL:
Control; STD: Standard; ME: Methanolic extract.

3.4. Antihyperglycemic activity

The results obtained from the present study of the effect of
methanolic crude extract on lowering blood glucose level are pre-
sented in Fig. 1. At both doses of 200 and 400 mg per kg body
weight, the lowering of blood glucose levels were significant
(P < 0.001) in experimental animals compared to blood glucose
level in control group at different time intervals of 60, 120 and
180 min.

3.5. Membrane stabilizing activity

The methanolic extracts of G. lanceifolia at concentration 2.0 mg/
ml significantly protected the lysis of human erythrocyte mem-
brane induced by hypnotic solution and heat as compared to the
standard acetyl salicylic acid (ASA) and the obtained results were
presented in Fig. 2. In a conditions of hypnotic solution and heat
induced, the methanolic extract was found to inhibit 95.59% and
71.35% hemolysis of erythrocyte membrane respectively, whereas
in the same situations, ASA exhibited 84.44% and 41.12% inhibition
of hemolysis of erythrocyte.

4. Discussion

This study confirmed the presence of numerous phytochemical
constituents, namely alkaloid, saponines, flavonoids, cardiac
glycoside, terpenoids, phytosterol, and tannins as a natural
product in the title plant extract. Furthermore, it can be mentioned
that the content of alkaloid, saponines and flavonoids was found to
be very high. This finding was in accordance with other reported
works.!011

It was established that acetic acid induced pain triggering by
localized inflammatory response generated by discharge of free
arachidonic acid from tissue phospholipid via cyclooxygenase
(COX), and prostaglandin biosynthesis and correlated with
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Fig. 1. Hypoglycemic activity of methanolic crude extract of G. lanceifolia. Here, values
are presented as mean + SEM (n = 3); CTL: Control (10 ml/kg); STD: Standard (10 mg/
kg); ME 1: Methanolic extract (200 mg/kg); ME 2: Methanolic extract (400 mg/kg).
P < 0.001 compared with control (One way ANOVA followed by Dunnett's ‘t’-test).
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Fig. 2. Effect of extraction of G. lanceifolia on hypnotic solution and heat induced
hemolysis of erythrocyte membrane. Here, ME = Methanolic extract (2 mg/ml);
ASA = Acetyl salicylic acid (0.10 mg/ml). ?P<0.05 compared with standard (One way
ANOVA followed by Dunnett's ‘t’-test).

increased level of PGE, and PGF,, in peritoneal fluids.'” This
method is considered to be useful for determining peripherally
active analgesics. The number of writhing mitigated by this agent
will render analgesic outcome preferably by prohibition of pros-
taglandin synthesis, a peripheral mechanism of pain inhibition.?°
So, the significant pain reduction of the plant extracts might be
due to the prostaglandin pathways. It was reported that the exis-
tence of phytochemicals like saponin, terpenoids, flavonoids,
diterpene and steroids in the plant extract are the reasonable cause
for demonstrating the antinociceptive activity’>?! by inhibiting
prostaglandin synthesis.?” Therefore, it can be anticipated that the
presence of saponins, terpenoids, flavonoids, and phytosterol are
responsible for observed antinociceptive activity in accordance
with above mentioned studies.

Historically over 400 plant species have been recognized in the
literature with significant hypoglycemic activity.>> It was observed
that, the plant extract of G. lanceifolia exhibited dose-dependent
significant hypoglycemic activity at different time interval in
comparison to that of the standard of glibenclamide, evaluated by
the most acceptable method of GTT. Earlier study data reported that
the genus of Garcinia belongs to family Clusiaceae contain rich
sources of bioactive compounds, those have scientifically proven
antidiabetic activity with the mechanism of action of a-glucosidase
inhibition.>®

It is evidence that methanolic extract protected RBC membrane
against lysis induced by hypotonic solution and heat induced. In
inflammation, lysosomal enzymes and hydrolytic components are
exempt from the phagocytes to the extracellular space, which are
responsible for the damages of the enclosure organelles and tissues

and also supports a diversity of ailments.”! This study was under-
taken for measuring the mechanism of anti-inflammatory activity
of the plant extract, because human RBC membranes are calculated
alike to lysosomal membrane constituents.”* One can say that the
potential mode of action of the extracts and typical anti-
inflammatory drugs may be linked with binding to the erythro-
cyte membranes with compliant deviation of surface charges of
cells. It is predict that, this could have clogged physical interaction
with agents of aggregation or promote diffraction by mutual
expulsion of the charges as being involved in the hemolysis of RBCs.
In-vivo studies in experimental animals showed that the flavonoids
exert stabilizing effects largely on lysosomes”> as tannin and sa-
ponins are capable of binding cations and other biomolecules, and
are capable of stabilizing the erythrocyte membrane. In harmony
with these studies, presence of tannin, saponins, and flavonoids in
the plant extract and findings revealed that the plant extract
exposed powerful RBC membrane stabilizing action in case of hy-
potonic solution and heat-induced lysis.

5. Conclusion

In light of the outcomes of the present study led us to the
interpretation that the plant extract have noteworthy anti-
nociceptive, hypoglycemic and membrane stabilizing activity with
potential sources of bioactive compounds. Since this plant is used in
traditional medicine the extracts should be advance discovered for
its phytochemical profile to identify active component responsible
for those activity scientifically.
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